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RETRACTABLE NEEDLE DEVICE 

In one of its aspects, the present invention relates to a retractable needle 
device. In another of its aspects* the present invention relates to syringe 
comprising a retractable needle device. 



BACKGROUND ART 

Syringes are generally known. 

One class of syringes are manual syringes in which the user actuates 
10 pressure on the contents of the syringe thereby dispensing the mcdicant or other 
material to be injected to a patient* 

Electronic syringes are known in the art. Typical uses for such devices 
include injecting biocompatible material, specifically anaesthetics such as block, 
conduction and para^apicalanaesthesia, through bone tissue and administering 
15 insulin and other pharmaceuticals. 

in most dental applications, practitioners are required to regularly 
administer anaesthetic injections in confined spaces using conventional manual 
syringes. 

Conventional manual syringes, as used in dentistry applications, usually 
20 comprise a hollow cylindrical housing having one end adapted to receive a needle 
and the other end adapted to receive a piston assembly. The outer surface of the 
housing is provided with a pair of finger grips such that the device can be held 
firmly between the middle and index fingers of the practitioner's hand. 
Anaesthetic is commonly supplied in premeasured ampules which are designed 
25 to fit in to the housing. The ampule has one end provided with a pierceablc 
membrane that receives a proximal end of the needle in scaling engagement and 
another end fitted with a slidable stopper which engages a distal end of the piston 
assembly. The piston assembly includes a shaft, which is fitted with a plunger 
at its distal end and a thumb rest at its proximal end. in operation, the anaesthetic 
30. injection is administered by depressing the plunger with the practitioner's thumb 
which causes the piston assembly to engage and push the stopper, thereby forcing 
anaesthetic from the ampule via the needle. 
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Many of the difficulties associated with manual syringes have been 
obviated and/or mitigated hy the teachings of United States patent 5,690,618 
[Smith] and International publication number WO 99/55401 [Smith etal.j. These 
innovations relate to improving the safety of the syringe device by reducing 
5 patient discomfort and fear of the syringes. 

Despite these improvements, there is an ongoing need to improve the 
safety of syringe devices generally. 

One of the ongoing safety issues is inadvertent "sticking" of the 
practitioner and/or the patient by an exposed needle. While the needle in 
10 conventional syringes typically come with removable caps 01 sleeves, it would 
be desirable to have a system in wliich the needle would automatically extend for 
injection and retract after injection upon actuation of the plunger normally used 
to inject the biocompatible material. 

* 

15 DlSCl QSUfrg QF THE BaYEHTiQM 

It is an object of the present invention to provide a novel retractable 
needle device which obviates or mitigates at least one of the above-mentioned 
disadvantages of the prior art. 

Accordingly, in one of its aspects, the present invention provides a 
20 retractable needle device comprising: 

a housing comprising a plunger operable between a first, extended 
position and a first, Tetracted position; 

a shield portion engaged to the housing, the shield portion comprising a 
first chamber; 

25 a carpule retraction portion in sliding engagement with plunger; 

a carpule reteaseably engaged to the carpule retraction portion, the carpule 
comprising a needle portion, a stopper portion and a second chamber disposed 
therebetween for receiving an injectable fluid, the carpule being disposed in the 
first chamber and being movable between a second, extended position in which 

30 the needle extends from die shield portion and a second, retracted position in 
which the needle is contained in the shield portion. 
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In another of its aspects, the present invention provides a retractable 
needle device comprising: 

a syringe component liaving an outer housing, a plunger, a plunger driver 
connected to said plunger and operable to move said plunger between extended 
5 and retracted positions, and a secondary carpule housing in sliding 
communication with said plunger driver; 

a safety shield releaseably engagcable with said outer housing of said 
syringe component; 

a carpule for containing said biocompatible material, the carpule having 
10 a housing with an attached needle, said carpule bousing releaseably engageable 
with said secondary carpule housing of said syringe component, said carpule 
having an extracted position in which an end portion of said needle extends from 
said safety sliield, and a retracted position in which said needle is contained 
within said safety shield, when said carpule housing is engaged with said 
15 secondary carpule housing and said safety shield is engaged with said outer 
housing, 

wherein when said plunger is moved to the extended position said carpule 
is moved to the extracted position thereby extending said needle and expelling 
said biocompatible material, and when said plunger is moved to the retracted 
20 position said carpule is moved to the retracted position thereby containing said 
needle in said safety shield. 

In yet another of its aspects, the present invention provides a safety needle 
device for use with a syringe component, the syringe component having an outer 
housing, a plunger with a plunger driver connected thereto, said plunger driver 
25 operable to move said plunger between extended and retracted positions, and a 
secondary carpule housing in sliding communication with said plunger driver, 
said safety needle device having: 

a safety shield releaseably engageable with said outer housing of said 
syringe component; 

30 a carpule for containing said biocompatible material, the carpule having 

a housing having an attached needle, said carpule housing releaseably engageable 
with said secondary carpule housing of said syringe component, said carpulo 
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having an extracted position in which an end portion of said needle extends from 
said safety shield, and a retracted position in which said needle is contained 
within said safety shield* when said carpulc housing is engaged with said 
secondary carpule housing and said safety shield is engaged with said outer 
5 housing, 

wherein when said plunger is moved to the extended position said carpule 
is moved to the extracted position thereby extending said needle and expelling 
said biocompatible material, and when said plunger is moved to the retracted 
position said carpule is moved to the retracted position thereby containing said 
10 needle in said safety shield. 

In yet another of its aspects, the present invention provides a retractable 
needle device lor use with a carpulc containing a biocompatible material, said 
device having: 

a syringe component having an outer housing, a plunger with a plunger 
15 driver connected thereto, said plunger driver operable to move said plunger 
between extended and retracted positions, and a secondary carpulc housing in 
sliding communication with said plunger driver, 

a safety shield releaseably engageable with said outer housing of said 
syringe component; 

20 a carpule housing having an attached needle, for receiving said carpule, 

said carpule housing release ably engageable with said secondary carpulc housing 
of said syringe component, said carpule housing having an extracted position in 
which an end portion of said needle extends from said safety shield, and a 
retracted position in which said needle is contained within said safety shield, 

25 when said carpule housing is engaged with said secondary carpule housing and 
said safety shield is engaged with said outer housing, 

wherein when said plunger is moved to the extended position said carpule 
housing is moved to the extracted position thereby extending said needle and 
expelling said biocompatible material, and when said plunger is moved to the 

30 retracted position said carpule housing is moved to the retracted position thereby 
containing said needle in said safety shield. 
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ln yet another of its aspects, the present invention provides a safety needle 
device for use with a carpule containing a biocompatible material and a syringe 
component having an outer housing, a plunger wilh u plunger driver connected 
thereto, said plunger driver operable to move said plunger between extended and 

5 retracted positions, and a secondary carpule housing in sliding communication 
wilh said plunger driver, said safety needle device having: 

a safety shield releascably engageable with said outer housing of said 
syringe component; 

a carpule housing having ail attached needle, for receiving said carpuie, 

10 said carpule housing rcleascably engageable with said secondary carpule housing 
of said syringe component, said carpule housing having an extracted position in 
which an end portion of said needle extends from said safety shield, and a 
retracted position in which said needle is contained within said safety shield, 
when said carpule housing is engaged with said secondary carpule housing and 

15 said safety shield is engaged with said outer housing, 

wherein when said plunger is moved to the extended position said carpule 
housing is moved to the extracted position thereby extending said needle and 
expelling said biocompatible material, and when said plunger is moved to the 
retracted position said carpule housing is moved to the retracted position thereby 

20 containing said needle in said safety shield. 

Thus, in one of its aspects, the present invention provides a retractable 
needle device for use with a syringe. The syringe may be manually driven or 
electronically driven. In the retracted position, the needle is enclosed within a 
safety shield and may be extended from the safety shield upon actuation of the 

25 plunger normally used to dispense the biocompatible material from the needle, 
In this instance, initial pressure on the plunger serves to extract the needle and 
after the needle is extracted, the biocompatible material is dispensed from a 
carpule in communication with the needle. When it is desired to retract the 
needle, the direction of the plunger travel is reversed thereby effectively 

30 retracting the needle back in to the safety shield. 



* ■ 



si-! 
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BRIEF DESCRI PTION OF THE DRAWINGS 

Embodiments of the present invention will be described with reference to 
the accompanying drawings wherein like numerals designate like elements and 
in which: 

5 Figures 1 and 2 illustrate perspective views, in partial cross-section, of a 

carpule and carpule housing useful in a preferred embodiment of the present 
retractable needle device; 

Figure 3 illustrates a perspective view, in partial cross-section, of 
attachment of the carpule housing illustrated in Figures 1 and 2 to on electronic 
10 syringe device; 

Figures 4 and 5 illustrate perspective views, in partial cross-section, of use « 
of the syringe device illustrated in Figure 3; and 

Figures 6- 1 0 illustrate an alternate embodiment wherein the independent 
carpule and carpule housing elements in Figures 1 -5 are replaced with an integral 

* 

15 carpule/housiug unit 

BEST MODE FOR CARRYING OUT THE INVENTION 

With reference to the accompanying drawings, specific preferred 

embodiments of the present invention will be described. 
20 Thus, with reference to Figure 1, there is illustrated a carpule 10 

comprising a rubber stopper 12 slidable within a housing 14. Disposed at the 

opposite end of rubber stopper 12 is a rubber gasket 16, 

Carpule 10 may be disposed in a carpule housing 20 which comprises a 

sleeve 22, a head 24, a needle 26 disposed within head 24 and a threaded outer 
25 surface 28. When carpule 1 0 is disposed within carpule bousing 20 and pushed 

all the way in, the proximal end of needle 26 in carpule housing 20 pierces rubber 

gasket 16 of carpule 10. The combined unit of carpule 10 and carpule housing 

20 is illustrated in Figure 2. 

Alternatively, carpule 1 0 and carpule housing 20 may be replaced with an 
30 integral carpule/ho using unit. This is especially useful in medical applications 

of the syringe - see Figures 6-10 referred to hereinbelow. 
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With reference to Figure 3, there is illustrated a distal end 30 of an 
electronic syringe of similar design to the one taught in United States patent 
5,690,61 8 [Smith] and International publication number WO 99/55401 [Smith ct 
al.) referred to hereinabove. Distal end 30 comprises a housing 32 having located 
5 on the outside thereof the forward switch 34 and a reverse switch 36. Disposed 
within housing 32 is a plunger 38 connected to a lead screw 40 which, in turn, is 
connected to an electronic motor 42. 

Also disposed within housing 32 is a secondary carpulc housing 44. As 
illustrated, a spacing 46 is provided between lead screw 40 and secondary carpulc 
10 housing 44 allowing the latter (in combination with plunger 38) to extend and 
retract with respect to the former. The design of the remainder of the electronic 
syringe preferably is as described in United States patent 5,690,61 8 [Smith] and 
International publication number WO 99/55401 [Smith el aL] referred to 
hereinabove. 

15 Secondary caipule housing 44 comprises an internally threaded portion 

48 for engagement with threaded outer surface 28 of carpule housing 20. On the 
interior surface of housing 32 are located a first pair of locking lugs 50. 

Disposed distally of housing 30 is a safety shield 60. The proximal end 
of safety shield 60 comprises a second pair of locking lugs 62. First pair of 

20 locking lugs 50 and second pair of locking lugs 62 arc designed in a conventional 
manner to achieve reversible engagement housing 30 and safety shield 60. A cap 
64 is provided for removably covering the distal end of safety shield 60. 

The combined carpule/carpule housing illustrated in Figure 2 may then 
be disposed in safety shield 60 and the latter may be locked with respect to distal 

25 end 30 of the electronic syringe - this is illustrated in Figure 4. As shown in 
Figure 4, needle 26 is in the retracted, passive state in which it is fully enclosed 
within safety shield 60. 

When it is desired to inject a biocompatible material, forward switch 34 
in housing 32 is actuated. This drives motor 42 wliicli results in extension of lead 

30 screw 40 and plunger 38. Plunger 38 abuts rubber stopper 12. The respective 
dimensions of carpulc housing 20 and safety shield 60 are selected so that the 
linear force necessary to overcome friction between the two elements is less than 
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the force required to move rubber stopper 1 2 - i.e^ avoiding premature dispensing 
of the biocompatible material. This results in movement of the entire 
carpule/carpulc housing combination within safety shield 60 until head 24 abuts 
against the tapered portion near the distal end of interior of safety shield 60 - this 
5 is shown in Figure 5. At this point, needle 26 is extended from safety shield 60 
and continued application of linear force by plunger 38 results in movement of 
rubber stopper 1 2 thereby injectinghi ocompatible material from the now exposed 
needle 26, 

When it is desired to retract needle 26, reverse switch 36 on distal end 30 
10 of the elec tronic syringe is actuated thereby reversing the direction of motor 40. 
This results in reversal of the direction of lead screw 40 and retraction of plunger 
38. Onceplunger38 abuts the proximal end of secondary carpule housing 44, the 
unit of secondary carpule housing 44 and carpule housing 20 is retracted toward 
housing 32 whereby the needle is retracted within safety shield 60 as shown in 
15 Figure 4. 

Figures 6-10 illustrate an alternate embodiment of the present invention 

where an integral carpulc/carpule housing is used (as referred to hereinabove). 

Preferably, the integral carpule/carpule housing is pre-filled with the 

biocompatible or injectable fluid of interest. In Figures 610, the suffix "a" has 
20 been added to each reference numeral to denote like elements to the embodiment 

illustrated in Figures 1-5. The operation of the alternate embodiment shown in 

Figures 6-10 is similar to the one shown in Figures 1*5, 

While the present invention has been described with reference to preferred 

and specifically illustrated embodiments, it will of course be understood by those 
25 skilled in the arts that various modifications to these preferred and illustrated 

embodiments may be made without the parting from the spirit and scope of the 

invention. 

All publications, patents and patent applications referred to herein are 
incorporated by reference in their entirety to the same extent as if each individual 
30 publication, patent or patent application was specifically and individually 
indicated to be incorporated by reference in its entirety. 
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What is claimed is: 

1. A retractable needle device comprising: 

a housing comprising a plunger operable between a first, extended 
position and a first 7 retracted position; 

a shield portion engaged to the housing, the shield portion comprising a 
first chamber; 

a carpule retraction portion in sliding engagement with plunger; 

a carpule rclcascably engaged to the carpule retraction portion, the carpule 
comprising a needle portion, a stopper portion and a second chamber disposed 
therebetween for receiving an injectable fluid, the carpule being disposed in the 
first chamber and being movable between a second, extended position in which 
the needle extends from the shield portion and a second, retracted position in 
which the needle is contained in the shield portion. 

2. The device defined in claim 1, wherein the carpule is movable to the 
second, extended position by urging the plunger against the stopper 

3. The device defined in any one of claims 1-2, wherein the carpule is 
movable to the second, retracted position by urging the plunger against the 
carpule retraction portion. 

4. The device defined in any one of claims 1-3, further comprising motive 
means connect to the plunger to move the plunger between the first* extended 
position and the first* retracted position, 

5. The device defined in any one of claims 1-3, further comprising electric 
motive means connect to the plunger to move the plunger between the first, 
extended position and the first, retracted position. 

6. The device defined in any one of claims 1-3, wherein the carpule 
comprises a carpule housing and a carpule barrel. 
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7. The device defined in claim 6„ wherein the carpulc housing compri ses the 
needle. 



8. The device defined in any one of claims 6-7, wherein the carptiJe barrel 
comprises the stopper portion. 

9. The device defined in any one of claims 6-8, wherein the carpule barrel 
further comprises a picrceable portion which is pierced by a proximal end o f the 
needle upon combination of the carpule barrel and the carpule housing. 

10. A retractable needle device comprising: 

a syringe component having an outer housing, a plunger, a plunger driver 
connected to said plunger and operable to move said plunger between extended 
and retracted positions, and a secondary carpule housing in sliding 
communication with said plunger driver; 

a safety shield releascably engagcable with said outer housing of said 
syringe component; 

a carpulc for containing said biocompatible material, the carpule having 
a housing with an attached needle, said carpule housing releaseably engageable 
with said secondary carpule housing of said syringe component, said carpulc 
having an extracted position in which an end portion of said needle extends from 
said safely shield, and a retracted position in which said needle is contained 
within said safety shield, when said carpule housing is engaged with said 
secondary carpule housing and said safety shield is engaged with said outer 
housing, 

wherein when said plunger is moved to the extended position said carpule 
is moved to the extracted position thereby extending said needle and expelling 
said biocompatible material, and when said plunger is moved to the retracted 
position said carpulc is moved to the retracted position thereby containing said 
needle in said safety shield. 
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1 1 . The device defined in claim 1 0. wherein said syringe component is an 

* 

electronic syringe component. 

12. The device defined in claim 10, wherein said syringe component is 
manually operated. 

1 3. The device defined in claim 1 0, wherein said carpule is integral with said 
carpule housing. 

1 4. The device defined in claim 1 0, wherein said carpule is disposed in said 
caipule housing. 

15. The device defined in claim 1 0, wherein said outer housing of said syringe 
component has a pair of locking lugs on an interior surface and said safety shield 
has a complementary pair of locking lugs at a proximal end, said complementary 
locking lugs for releaseable engagement with said locking lugs. 

16. The device defined in any one of claims 14-15, wherein said secondary 
carpule housing has an internally threaded portion and said carpule housing has 
a threaded outer portion, said threaded outer portion for releaseable engagement 
with said internally threaded portion. 

17. The device defined in claim 12, wherein said plunger driver comprises a 
lead screw. 

18. The device defined in claim 11, wherein said electronic syringe 
component also has a forward switch for moving said plunger to the extended 
position, and a reverse switch for moving said plunger to the retracted position. 



19. The device defined in claim 11, wherein said carpule has a sleeve, a 
stopper at a first end os said sleeve and slidable therein, and a gasket at an 
opposing end of said sleeve. 
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20. The device defined in claim 1 9, wherein when said plunger is moved from 
tbe retracted to the extended position, said plunger abuts said stopper of said 
carpule, thereby extending said needle, sliding said stopper in said sleeve and 
expressing said biocompatible material. 

2 1 . The device defined in claim 20, wherein when said plunger is moved from 
the extended to the retracted position, said plunger abuts said secondary caipule 
housing thereby retracting said carpule housing and said needle. 

22. A safety needle device for use with a syringe component, the syringe 



component having an outer housing, a plunger with a plunger driver connected 
thereto, said plunger driver operable to move said plunger between extended and 
retracted positions-* and a secondary carpule housing in sliding communication 
with said plunger driver, said safety needle device having: 

a safety shield releaseably engageable with said outer housing of said 

syringe component; 

a caipule for containing said biocompatible material, the carpule having 
a housing having on attached needle, said carpule housing releaseably engageable 
with said secondary carpule housing of said syringe component, said carpule 
having an extracted position in which an end portion of said needle extends from 
said safety shield, and a retracted position in which said needle is contained 
within said safety shield, when said carpule housing is engaged with said 
secondary caipule housing and said safety shield is engaged with said outer 
housing, 

wherein when said plunger is moved to the extended position said caipule 
is moved to the extracted position thereby extending said needle and expelling 
said biocompatible material, and when said plunger is moved to the retracted 
position said carpule is moved to ihe retracted position thereby containing said 
needle in said safety shield, 
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23. The device defined in claim 22, wherein said syringe component is an 
electronic syringe component. 

24. The device defined in claim 22, wherein said syringe component is 

* ♦ 

manually operated. 

25. The device defined in claim 22, wherein said carpule is integral with said 
carpule housing: 

* 

26. The device defined in claim 22, wherein said carpule is disposed in said 
carpule housing. 

27. The device defined in claim 22, wherein said safety shield has a pair of 
locking lugs on a proximal end for releascable engagement with a pair of 
complementary locking lugs on said outer housing of said syringe component. 

* * 

28. The device defined in any one of claims 26-27, wherein said carpule 
housing has a threaded outer portion for rclcaseable engagement with an 
internally threaded portion of said secondaiy carpule housing. 

29. The device defined in claim 22, wherein said carpule has a sleeve, a 
stopper at a first end of said sleeve and slidable therein, and a gasket at an 
Opposing end of said sleeve. 

30. The device defined in claim 29, wherein when said plunger is moved from 
the retracted to the extended position said plunger abuts said stopper of said 
carpule, thereby extending said needle, sliding said stopper in said sleeve and 
expressing said bi ocompati hie material . 

_ •••• 

3 1 . The device defined in claim 30, wherein when said plunger is moved from 
the extended to the retracted position, said plunger abuts said secondary carpule 
housing thereby retracting said carpule housing and said needle. 
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32. A retractable needle device for use with a carpule containing a 
biocompatible materia], said device having: 

a syringe component having an outer housing, a plunger with a plunger 
driver connected thereto, said plunger driver operable to move said plunger 
between extended and retracted positions, and a secoudary carpule housing in 
sliding communication with said plunger driver; 

a safety shield releaseabty engageable with said outer housing of said 
syringe component; 

a carpule housing having an attached needle, for receiving said carpule, 
said cat pule housing rcleascably engageable with said secondary carpule housing 
of said syringe component, said carpule housing having an extracted position in 
which an end portion of said needle extends from said safety shield, and a 
retracted position in which said needle is contained within said safety shield, 
when said carpule housing is engaged with said secondary carpule housing and 
said safety shield is engaged with said outer housing, 

wherein when said plunger is moved to the extended position said carpule 
housing is moved to the extracted position thereby extending said needle and 
expelling said biocompatible material, and when said plunger is moved to the 
retracted position said carpule housing is moved to the retracted position thereby 
containing said needle in said safety shield. 

33. The device defined in claim 32, wherein said syringe component is an 
electronic syringe component. 

■ 

34. The device defined in claim 32 ? wherein said syringe component is 
manually operated. 

35. The device defined in claim 32, wherein said outer housing of said syringe 
component has a pair of locking lugs on an interior surface and said safety shield 
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has a complementary pair oflocking lugs at aproximal end, said complementary 
locking lugs for rdeaseable engagement with said locking lugs. 

36. The device defined in claim 32, wherein said secondary carpule housing 
has an internally threaded portion and said carpule housing has a threaded outer 
portion, said threaded outer portion for releaseable engagement with said 
internally threaded portion. 

37. The device defined in claim 33, wherein said plunger driver comprises a 
lead screw. 

38. The device defined in claim 37, wherein said electronic syringe 
component also has a forward switch for moving said plunger to the extended 
position, and a reverse switch for moving said plunger to the retracted position. 

39. The device defined in claim 32, wherein when said plunger is moved front 
the retracted to the extended position, said plunger abuts said carpule, thereby 
extending said needle and expressing said biocompatible material. 

40. The device defined in claim 39, wherein when said plunger is moved from 
the extended to the retracted position, Said plunger abuts said secondary carpule 
housing thereby retracting said carpule housing and said needle. 

41. A safety needle device for use with a carpule containing a biocompatible 
material and a syringe component having an outer housing, a plunger with a 
plunger driver connected thereto, said plunger driver operable to move said 
plunger between extended and retracted positions, and a secondary carpule 
housing in sliding communication with said plunger driver, said safety needle 
device having: 

a safety shield releaseubly engageable with said outer housing of said 
syringe component; 
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a carpule housing having an attached needle, for receiving said carpule, 
said carpule housing reteaseahly engageab le with said secondary carpule housing 
of said syringe component, said carpule housing having an extracted position in 
which an end portion of said needle extends from said safety shield, and a 
retracted position in which said needle is contained within said safety shield, 
when said carpule housing is engaged with said secondary carpule housing and 
said safety shield is engaged with said outer housing, 

wherein when said plunger is moved to the extended position said carpule 
housing is moved to the extracted position thereby extending said needle and 
expelling said biocompatible material, and when said plunger is moved to the 
retracted position said carpule housing is moved to the retracted position thereby 
containing said needle in said safety shield. 

42. The device defined in claim 41, wherein said syringe component is an 
electronic syringe component. 

43. The device defined in claim 41, wherein said syringe component is 
manually operated. 

44. The device defined in claim 41 , wherein said safety shield has a pair of 
locking lugs on a proximal end for releaseable engagement with a pair of 
complementary locking lugs on said outer housing of said syringe component. 

45. The device defined in claims 41, wherein said carpule housing has a 
threaded outer portion for releaseable engagement with an internally threaded 
portion of said secondary carpule housing. 



PAGE 53/69 4 RCVD AT 12/13/2006 10:13:13 PM [Eastern Standard Time) * SVR:USPTO-EFXRF-5/9 ■ DNIS:2738300 • CSID:7039974517 1 DURATION (mm-ss):22-56 



To: USPTO Page 54 of 69 



2006-12-14 03:13:21 (GMT) 



7039974517 From: Winston Hsu 



WO 01/17593 



PCT/CAOO/01023 



FIG-1 



16- 



\ 



10") 12 











r i 






i 


i — ' — i 

i — pj 



















7 

26 




t 

20 



^-28 



1 



A 

\ 

\ 

1 



22 



FIG. 2 



26 




« \ 



X 



20 



r 




22 




SUBSTITtTl'E SHEET (RULE 26) 



PAGE 54/69 ' RCVD AT 12/1312006 10:13:13 PM (Eastern Standard Time) ■ $VR:USPTO-EFXRF-5/9 * DNIS:2738300 * CSID:7039974517 * DURATION (mnws):22-56 



To: USPTO Page 55 of 69 



2006-12-14 03:13:21 (GMT) 



703997451 7 From»^0\^&oroHsu 



WO 01/1 7593 PCT/CAOO/01 023 




SUBSTITUTE SHEET (RULE 26) 

PAGE 55/69 1 RCVD AT 12/13/2005 10:13:13 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRF-5/9 * DNIS:2738300 ■ CSID:7039974517* DURATION (mm-ss):22-56 



To: USPTO Page 56 of 69 2006-12-14 03:13:21 (GMT) 7039974517 From: Winston Hsu 



WO 01/175D3 



PCT/CAUU/D1033 



26a 



Z 



FIG. 6 



2 A a 



2|— r 



3M 



Uo 



Z 



12a- 



i — i — i — i — i — i — r^i\ 

u 




FIG. 7 



40a 



26a 24a 14a 




W4> 



12a 



— r — i — i — i — i — i -^"p 



FIG.8 




«*«• 
»■ *• 



SUBSTITUTE SHEET (RULE 26) 

PAGE 56/69 * RCVD AT 12/1312006 10:13:13 PM [Eastern Standard Time) • SVR:USPTO-EFXRF-5f9* DNIS:2738300 * CSID:7039974517 * DURATION (mm<s):22-56 



2006-12-14 03:13:21 (GMT) 



7039974517 From: Winston Hsu 



WO 01/17593 rCT/CAOO/01023 




SUBSTITUTE SHEET (RULE 26) 



PAGE 57/69 ' RCVD AT 12/1312006 10:13:13 PM (Eastern Standard Time] * SVR:USPTO-EFXRF-5/9 1 DNI8:2738300 1 CSID:7039974517^ DURATION (mm-ss):22-56 



To: USPTO Page 58 of 69 



2006-12-14 03:13:21 (GMT) 



7039974517 From: Winston Hsu 



INTERNATIONAL SEARCH REPORT 



mt« .mof Application No 

PCT/CA 00/01023 



A* CLASSIFICATION OF SUBJECT MATTER , 

IPC 7 A6IM5/32 A61M5/28 A61M5/24 



Aocordtno, to International Patent ClasattfcaJlon (IPC) or jo both national classification and IPC 



FIELDS SEARCHED 

null *• ■"».»«■. I. 



M Winum (tocuiTwnrailon uoarched fctaesJncHflon system Mowed by ctussiftcuUon Kymoom) 

IPC 7 A61M 



Docunmniaflon sonrcftod other than minimum documentation to the extent thai such documents bib inducted W» in* ttoWs nearchod 



Electronic oata r>«s« consulted during the imernattoivd nnarcb (name of data base and, wtionu pratttaaJ, sourm terms used) 

EPO-Internal, WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CriatKm of <*>cumB»ji, whh mdtonton. i©ru appropnwo. ot me roJownl pasfvsKjc* 



Heiuvam to ciaim no. 



EP 0 516 473 A (OWEN MUMF0RD LTD) 

2 December 1992 (1992-12-02) 
the whole document 

FR 2 767 479 A (AGUETTANT LAB) 
26 February 1999 (1999-02-26) 
the whole document 

US 5 634 906 A (SMEDLEY WILLIAM H 

3 June 1997 (1997-06-03) 

abstract; figures 1-4 



ET AL) 



US 5 658 259 A (PEARSON WILLIAM R ET AL) 
19 August 1997 (1997-08-19) 
abstract; figures 1-4 



1,10,22, 
32,41 



1,10,22, 
32,41 



1,10,22, 
32,41 



1,10,22, 
32,41 



f ""y 1 



t urfnor documents bid Ibtod In the continuation o* box C. 



0 



Patent tanvry member* Bra uafert In annex. 



' Sjiocta cfifegortes oi cited ducuniunta : 

-A' rd>euitw)TtiOnlki&ko 010 QetwaJ mate of the art wfjch i* not 

cuuskhipod to bo of paJifcuJer relevance 
•>•* esrtior owurrwhi out puWtef>ed on or an* r the iwrt/nnnnnat 

fttmg date 

'L* ddcii rnent which may throw doubts oi> pnoffty ctaiin<9) or 
wnicn m era d to estaDisn mo pouicafton dais of wtofthor 
c^slfon or olher see da) reeaon <oe apedtfled) 

m O* Oocumenl returrag K> an oral itimAxHire, iteo. wdiitxltun or 
oiner means 

*P* document pubOttfted prior to the triforrmllonul fling date but 
taler man the priority data claimed 



•T* taler riotfurneht published alter the kntentatfoftaJ atlng dale 
or priory date and not In con«W yviiri the eppfcajlon but 
chad *> umjursTftfuJ the principle or trtoory unoerymg me 
invention 

*X" OUCUmont uf padlttjkif rsluvsulcO: UtO CfefircoU Hrveirtion 
eeinnol bo ootivHkx*** »>owgl or c^ttuM bo considered to 

involve an mvemvo «cp when too document to takon atone 

*Y* document of particular relevance: the claimed Invention 

cannot be considered to Invoivo an rnvonuva step wtien tho 
ttocuirwnl rs combined wrtth one or more other fiucft doce-- 
ino<H!*. «vdi cumblnsdKin being obvious to a poreon Bidnsd 
in ir>» jut. 

■&* documDnt member or tne same parent tarrtJy 



Out* of Mi« imJurJ cornptenOn of the tniematioha) eeflmh 



4 January 2001 



t>tde oi maiAng of the international search report 



23/01/2001 



Nome of hi maroon admass or the 6a 

Eomveen detent CWtec, P.B. 5©18 Palonltann 
ML - 2280 1 fV Revgk 
Tot, (+5Ji-70> iWO-3040, tx. 3i £31 eponi, 
^n*- (4^1-70) 340-3010 



AUtlWlTOd OtUxY 



Jameson, P 



page 1 of 2 



PAGE 58/69 * RCVD AT 12/13/2006 10:13:13 PM (Eastern Standard Time] * SVR:USPTO-EFXRF-5/9 * DNIS:2738300 * CSID:7039974517 * DURATION (mm-ss):22-56 



To: USPTO Page 59 of 69 



2006-12-14 




From: Winston Hsu 



INTERNATIONAL SEARCH REPORT 



C.{ContintiBtlo*i) DOCUMENTS CONS)05R£0 TO BE RELEVANT 



lot* jtiM Application No 

PCT/CA 00/01023 



Category - I Crtaik>n oi doumwrn. with lnr0oaikm,wt»OTO Appropriate, ol ihe relevant p&ma&ys 



P,A 



US 4 108 177 A (PIST0R MICHEL LOUIS PAUL) 
22 August 1978 (1978-08-22) 
column 4, Hne 64 -column 5, line 27; 
figure 1 



US 5 690 618 A (SMITH MARK TIMOTHY 
25 November 1997 (1997-11-25) 
cited in the application 
the whole document 



a AL) 



WO 99 55401 A (TRAFF0RD LARRY COMPUTER 
CONTROLLED SYRINGE IN (CA); SMITH MARK TI) 
4 November 1999 (1999-11-04) 
cited In the application 
abstract; figure 1 



r <jrro PCMSAAJ 10 |or#Hr><**l«vr> uaomO (*Wty 1992} 



Retev&ra to dalm Mo. 



1,10,22, 
32,41 



1.10.22, 
32,41 



1,10.22, 
32,41 



page 2 of 2 



PAGE 59/69 • RCVD AT 12/1312006 10:13:13 PM (Eastern Standard Time}' 8VR:USPTO€FXRF«5(9 < DNIS:2738300 1 CSID:7039974517 » DURATION (mm-ss):22-56 



To: USPTO Page 60 of 69 



2006-12-14 03:13:21 (GMT) 



703997451 7 From: Winston Hsu 



INTERNATIONAL SEARCH REPORT 



jtvtt Application Ncj 

PCT/CA 00/01023 



Patent document 
oitetf In search ropon 



Publication 



Patent family 
membcr(e) 



Publication 
dato 



t r 




A 




-1 9—1 002 

l z— i 


ut 


69208287 


D 














Ut 


69208287 T 


Its— 0/— 199o 












Or 


5161712 A 


29-06-1993 












us 


S300030 A 


05-04-1994 


FR 


2767479 


A 


26- 


-02-1999 


NONE 








US 


5634906 


A 


03- 


-06-1997 


NONE 








US 


5658259 


A 


19- 


-08-1997 


All 

AU 


701592 


B 


04-02-1999 












All 

AU 


7384996 


A 


07-05-1997 












tP 


09560&B 


A 


17-11-1999 












WO 


9714455 


A 


24-04-1997 


„ ^ 

us 


— _4 J**J *» A > H , Vfc *w ^r* ■«■ - 

4108177 


A 


22- 


08-1978 




2348709 


A 


18-11-1977 












A * 1 

AU 


2438977 


A 


26-10-1978 












BR 


770256$ 


A 


29-11-1977 












CA 


1108026 


A 


01-09-1981 












DD 


132169 


A 


06-09-1978 












DE 


2716784 


A 


03-11-1977 












GB 


1576733 


A , 


15-10-1980 












IT 


1115652 


6 


03-02-1986 












JP 


52131684 


A 


04-11-1977 












SU 


753348 


A 


30-07-1980 


us 


5690618 


A 


2S- 


11-1997 


AU 


4346199 


A 


28-10-1999 












AU 


4660896 


A 


11-09-1996 












CA 


2213534 


A 


29-08-1996 












WO 


9625965 


A 


29-08-1996 












EP 


0810890 


A 


.10-12-1997 












JP 


11500038 


T 


06-01-1999 


W0 9955401 


A 


04- 


11-1999 


AU 


3403199 A 


16-11-1999 



PAGE 60/69 1 RCVDAT 12/13/2066 10:13:13 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/9 ' DNIS:2738300 ' CSID:7039974517 * DURATION (mm-ss):22-56 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

* 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED^SLANTED IMAGES 

□ COLOROR BLACK AND WHITE PHOTOGRAPHS 

□ GJKAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

4 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



